Introduction: Globally, tuberculosis is a major public health problem. Moreover, the emergence of drug resistant forms of TB has threatened TB prevention and treatment efforts. Despite the long history of tuberculosis prevention efforts, tuberculosis still ranks among the top ten causes of deaths in Nepal. Furthermore, Nepal being land locked with two high TB burden countries i.e. India and China, it has added difficulties to National Tuberculosis program. Hence this study aims to review the situation of National Tuberculosis Program in Nepal and explore the possible challenges and ways forward for NTP to strengthen the TB diagnostics and treatment services in Nepal.
INTRODUCTION
Globally, tuberculosis is a major public health Problem. There were an estimated 10 million new TB cases around the world and have caused an estimated 1.3 million deaths in 2017. 1 TB usually affects all the countries and all the ages; however, least developed countries bear the burden of TB the most. 2 Poverty and malnutrition aggravates the burden of TB. 3, 4 Often, TB is cited as the poor man's disease. Globally South-East Asia region (44%) and African region (25%) contribute around 70% of the global TB burden. Furthermore, India (27%), China (9%), Indonesia (8%), Philippines (6%), Pakistan (5%), Nigeria (4%), Bangladesh (4%) and South-Africa (3%) alone share the twothirds of global burden. 1, 5 Nepal is landlocked between two high TB burden countries, India and China. Moreover, Nepal shares open-border relationship with India. At this context, identifying, enrolling, treating TB patients and tracking them till the treatment duration and minimizing the risk of transmission to healthy population have been a difficult task to National Tuberculosis Program (NTP). Besides, the development of resistant strains by mycobacteria and comorbid conditions with other diseases like HIV and diabetes have intensified the difficulties. 6, 7 Hence this article aims to assess the situation of tuberculosis in Nepal, explore the challenges and opportunities for action to NTP to achieve the targets envisioned by National Strategic Plan (NSP) for Tuberculosis Prevention, Care and Control (2016-21) and End TB Strategy (2016-35).
8,9

METHODS
This study is based on the review of available literatures and data sources related to tuberculosis prevention, care and control. Both published as well as unpublished studies and reports were used. Secondary data published by National Tuberculosis Program in their annual reports for the year 2015, 2016 and 2017 were used for the situation analysis of TB program in Nepal. 10, 11, 12 Besides, we used different search engines like Google, Google Scholar and PubMed database to retrieve articles highlighting the prevention, care and control strategies, interventions and challenges for TB program around the world. Abstract of the relevant articles were reviewed and screened for relevancy prior retrieving the full articles. Besides, references of the selected articles were also reviewed to explore additional useful articles.
RESULTS AND DISCUSSION
Gap between estimated and TB case notification
There has been a wide gap between WHO TB estimates for Nepal and TB cases notification by the national system. The gap has increased gradually; it was 22% (9,888 TB Patients, 44000 estimated vs. 34112 notified) in 2015, 27% (11,944 TB patients, 44000 estimated vs. 32056 notified) in 2016 and 29% (13236 TB patients, 45000 estimated vs. 31764 notified) in 2017. 10, 11, 12 At this context, finding missing TB cases, especially the childhood TB cases, is major challenge for the NTP. 13 These patients could have either undiagnosed or have diagnosed and not reported in the national system. Barriers to appropriate diagnosis as well as poor linkages between the treatment and diagnosis has been identified as major obstacle which NTP needs to address.
14 Besides, intervention like contact tracing of index TB patients, sputum courier at hard to reach areas, DST among retreatment TB cases need to be implemented at scale.
15
Decreasing diagnosis of clinically confirmed TB cases
Furthermore, trend analysis shows diagnosis of clinically confirmed, pulmonary TB cases (PCD) has declined rapidly in comparison to bacteriologically confirmed, pulmonary TB cases (PBC) and extrapulmonary TB cases (EP). PCD cases notification had contributed 20% (6677 out of 34112 notified TB cases) of total TB cases notification in 2015 and has been decreasing thereafter (17%; 5850 out of 32056 notified TB cases in 2016, 15%; 5216 out of 31764 notified TB cases) in 2017). 10, 11, 12 National data shows the gradual reduction in the number of clinically confirmed TB cases with the expansion of GeneXpert sites. However, it needs further studies to validate the association. But, studies from Nepal, Uganda and Cambodia found that clinicians werenot preferring clinical judgement for the diagnosis of TB, especially among childhood TB cases. 16, 17, 18 Hence the focus of NTP should be placed on rational use of GeneXpert machines as well as capacity building of clinicians for clinical diagnosis of TB cases.
Significant proportion of TB deaths and Lost to follow-up
In Nepal, 9 out of 10 newly registered (new and relapse) TB patients are successfully treated. 10, 11, 12 NTP has maintained treatment success rate consistently above 90% which is above the global average. 1 It was 92% in 2015, 90% in 2016 and 91% in 2017. 10, 11, 12 However, among retreatment TB cases, it is still below 90%; the best figure was 88% in 2017 in comparison to 72% in2015, 86% in 2016. Despite, decreasing TB cases notification and high treatment success rate, TB mortality rate is consistently at around 3% which is unacceptably high given that TB deaths are prevented if it is diagnosed on time, treated with prescribed regimen till the end of treatment duration. 12 Moreover, mortality due to TB is disproportionately high among male than female. 10, 11, 12 Besides there are significant number of TB patients who are lost to follow-up from DOTS services. Proportion of lost to follow up TB patients in 2015 was 2% (785 out of 36050 registered TB cases). 10 It has increased gradually thereafter. It was 2% (781 out of 34112 registered TB cases) in 2016, 3% (827 out of 32056 registered TB cases) in 2017. 11, 12 Their treatment status and treatment outcome are unknown. Lost to follow-up cases can serve as source for disease transmission in the community and aggravate the TB prevention efforts through the development of drug resistant forms of TB. 19, 20, 21 Patient counselling, education and development of patient tracking mechanism to track and re-enroll such cases back into the treatment would enhance treatment adherence, reduce the risk of TB transmission. 21 NTP needs to invest on the expansionas well as strengtheningits existing online NTP application like eTB, DR TB patient tracking and laboratory system.
Case holding by private sectors
The contribution of private sector in the referral and/or diagnosis of TB patients was 19% (6552 out of 34112 notified cases) in 2015, 18% (5969 out of 32056 notified cases) in 2016 and 23% in 2017 (7227 out of 31764 notified cases). 10, 11, 12 It includes all TB cases referred either for diagnosis, treatment or both from private hospitals, polyclinics or pharmacies. However, true figure regarding the case holding by the private sectors in Nepal is yet unknown. Report on census of private hospitals published by CBS on 2013 shows 214 registered hospitals across the country. Majority of them were in central region (143 hospitals) followed by eastern (68 hospitals), western (59 hospitals), mid-western (21 hospitals) and far-western (10 hospitals) region respectively. 22 It could have increased in the recent years. Few studies conducted in Nepal have shown patients receiving diagnostics and treatment services from the private sector irrespective of cost incurred, quality of prescribed regimen, skill of private practitioners.
23, 24 Moreover, majority of the private sector hospitals are out of national reporting mechanism.
12 As a result, there is dearth of information regarding the TB case holding by the private sectors. Hence quality and quantity of TB diagnostic and treatment services provided by the private sector should be monitored and reported in the national system. Delivery of TB services through private sector should be guided by the policy documents like PPM strategy for TB prevention and care. 24 
TB diagnostic services and their quality
In Nepal, sputum microscopy, chest x-ray, GeneXpert MTB/RIF machine, culture/DST and LPA methods are the diagnostic options for TB suspects. 12 NTP depends largely on the quality of these diagnostic services. Sample collection and its processing methods as well as capacity of technicians are vital to ensure the diagnostic quality. 25 Based on the number of service delivery points, presumptive TB patients have comparatively greater access to sputum microscopy (604 microscopy centers) than other diagnostic services (31 GeneXpert sites, 2 culture/ DST laboratories). 12 However, national trend shows false positive (+ve) and false negative (-ve) rate among the slides re-examined at regional level quality control centers is consistently high. Among the participating (72%, 432 out of 604) microscopy centers (MCs) in 2017, 19 MCs (4%) had >5% false negative results and 10 (2%) MCs had >5% false positive results. 10, 11, 12 Although the participation of MC in quality control has increased from 60% (345 out of 576 MCs) in 2016 to 72% in 2017, still a significant proportion of MCs are out of quality assurance mechanism. 11, 12 Similarly, error, invalid and no results account around 7% (1684 out of 23818 tests in 2016, 1480 out of 21077 tests in 2017) of the total tests in GeneXpert machine. 11, 12 Although the MTB (sensitive and resistant cases) detection rate has increased gradually from 19% (4555 out of 23818 tests) in 2016 to 24% (5162 out of 21077 tests) in 2017, yield is very low in comparison to its cost inputs and test sensitivity. 11, 12 Hence, greater access to and low sensitivity of microscopy have been found as major diagnostic concern.
26 Expansion of diagnostic services with high sensitivity (like Culture, GeneXpert) are inevitable to reduce the number of false positive and false negative test result. But still, adequate financing, skilled human resources and addressing bio-safety issues pose additional challenges for NTP which needs to be addressed. 27 
Poverty, malnutrition and TB HIV Diabetes Coinfection
Tuberculosis has strong relationship with social determinants like wealth quintile, smoking and alcohol habits, housing standards, occupations. 3, 4 In Nepal, still one forth of the total population (25.16%) are under the poverty line. 28 Similarly, thirty-six percent of children under age 5 are stunted, 10% are wasted, 27% are underweight. 29 Evidence has shown malnutrition as a strong predictor of TB among half of the all active TB cases.
30, 31 Similarly, HIV and diabetes co-infection with TB has placed an immense burden to the TB prevention and treatment efforts. It has nourished the development of active TB among the immune-compromised and has intensified TB deaths. 32, 33 Despite the huge efforts, HIV testing among TB patients has increased rapidly (7% (2408 out of 34112) in 2015, 18% (5722 out of 32056) in 2016 and 54% (17164 out of 31764) in 2017) but it is still far below the goal of universal HIV testing. 10, 11, 12 Hence, NTP needs to initiate as well as intensify targeted interventions to address HIV and diabetes coinfection among TB patients. Besides, NTP needs to extend coordination and coordination with different ministries, divisions and centers, government and non-government organizations, stakeholders and communities to address the social determinants to fight against TB.
Burden of multi-drug resistant (MDR) TB
Nationwide, the proportion of new cases with multidrug-resistant TB (MDR-TB) was 2.2% among new cases and 15.4% among retreatment cases based on DRS survey carried out in 2011/12. 12 However, the diagnosis of MDR TB cases in Nepal has declined gradually (379 MDR, 71 XDR TB cases in 2015, 309 MDR, 77 Pre-XDR, 17 XDR TB cases in 2016and 343 MDR, 19 XDR TB cases in 2017). 10, 11, 12 While treatment success is stagnant around 70% among MDR TB cases and 35% among XDR TB cases. 12 Studies have shown that Retreatment TB cases are comparatively more at the risk of development of drug resistant forms of TB. 35 Even, TB treatment guideline developed by NTP has envisioned mandatory DST for all the retreatment TB cases. However, DST among retreatment TB cases is low. Only 75%, 1994 received DST out of 2601 retreatment TB cases have received DST in 2017.
12
Adequate financing for NTP There were 581 microscopy centers across the country in 2015. 10 It has increased gradually thereafter to 576 centers in 2016 and 604 centers in 2017. 11, 12 Similarly, GeneXpert sites were also expanded gradually during this period, from 26 GeneXpert sites in 2015 to 30 sites in 2016 and 31 sites in 2017 respectively. 10, 11, 12 But still, there is gap between TB diagnostic sites versus TB treatment sites in terms of their number. 12 Expansion of service sites with quality is inevitable to achieve global and national milestones and targets on TB.
Increasing coverage with quality needs adequate investment. 36 However, NSP 2016-21 has already projected a funding gap of 45.8 million US dollar during its implementation.
8 It would create huge challenge for Government of Nepal/NTP to achieve the targets envisioned amid the funding gap. Often quality is compromised first with funding gap. So NTP should advocate with ministry of health and finance on time and explore other funding agencies like Global Fund.
Human right issues on TB
TB is still a stigmatizing disease. Often, TB patients face stigma and discriminatory behaviour which has resulted in delay access to needed TB diagnostics and treatment services. 37 Studies have identified tuberculosis related stigma as a barrier for active case finding interventions like sputum courier, contact tracing. 37, 38 Although NTP has initiated targeted intervention among vulnerable population like refugees, migrants, internally displaced population, prisoners, slums, malnourished children and ANC mothers, it still lacks mechanism to track and address the human right violation issues faced by TB patients. 39 Hence NTP as a governing body should implement interventions like empowerment activities for people with TB, training to health workers on right based approaches in TB diagnosis and treatment, sensitize law makers, policy makers and law enforcement agencies on TB as well as should advocate to reform any laws and regulations that hinders TB rights and services.
CONCLUSION
TB case notification has reduced gradually in Nepal. Finding missing TB cases is one of the major challenge for NTP. At this context, it is difficult for NTP to achieve the targets set by NSP 2016-21 as well as milestones and targets of End TB strategy 2016-35. Hence, NTP needs to expand service delivery sites ensuring the minimum quality standards as well as build the capacity and confidence of health workers in the diagnosis and treatment of TB patients. Besides, NTP should develop mechanism to regulate and monitor the quality and quantity of TB services provided by private sector. Targeted interventions addressing the human rights issues faced by TB patients support in the identification of hidden TB cases in the community. Likewise, NTP needs to explore donors and other funding agencies to reduce the funding gap.
